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EXECUTIVE SUMMARY

Historic releases of oil have apparently occurred at the site now known as the Caledonia Oil Bulk Oil
Storage Facility, located east of North Main Street, Route 3, Lyndonville, Vermont. A remedial system
which was constructed by Caledonia Oil Co. has been in operation for several years. This system
reportedly consists of a recovery well and several radial recovery trenches.

A preliminary subsurface investigation was performed by The Johnson Company during June, 1994 to
assess the nature and extent of subsurface contamination resulting from the historic releases. The
preliminary investigation consisted of groundwater level measurement, groundwater mapping and
laboratory testing of groundwater. These data, presented in a July 1994 report by The Johnson Company
indicated that subsurface soils and groundwater had been contaminated by #2 oil in the vicinity of the site,
and that the indicated direction of groundwater flow was toward the east.

Based upon their review of the results of the preliminary investigation, the State of Vermont Hazardous
Material Management Division recommended that additional subsurface investigations be performed to
more completely ascertain the extent of the contamination that was encountered.

The Johnson Company performed these additional subsurface investigations during August and September
of 1994. The additional investigations consisted of performance of five soil borings, installation of five
additional groundwater monitoring wells, additional water level measurements and groundwater mapping,
and laboratory testing of additional soil and groundwater samples.

The results of these additional investigations confirm that the soils and groundwater are contaminated with
fuel oil constituents and that the aerial extent of this contamination is very limited.

No nearby buildings, water supplies or surface waters appear to be currently at risk of contamination from
this contamination.

Based upon the findings and conclusions of this additional work we recommend that continued remedial
measures be undertaken to limit the migration of the contaminant plume in groundwater, and 1o reduce
the level of contamination in the vadose zone and groundwater, We recommend that the existing product
pumping well be fitted with a product removal pump so that free product recovery efforts may continue,
Additional groundwater monitoring of nearby monitoring wells is recommended on a quarterly basis. A
pilot test of soit vapor extraction and possibly air sparging is recommended to test the viability of this
method to remove volatile contaminants from the vadose zone.
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1.0 INTRODUCTION
Historic releases of oil have apparently occurred at the site now known as the Caledonia Oil Bulk
Oil Storage Facility ("the site”), located east of North Main Street, Route 5, Lyndonville, Vermont (Figure
1). A free product recovery system which was constructed by Caledonia Oil Co. has reportedly been in
operation for several years, This system consists of a recovery well and several radial recovery trenches

according to the owners.

The Bulk Qil Storage Facility consists of six above-ground storage tanks surrounded by
containment structures, and a fueling station. There are several buildings, storage tanks, and other

styuctures at the site also (see Plates 1 (A-C)).

The Johnson Company was retained to investigate the nature and extent of contamination beneath
site and to recommend future actions. Five soil borings and five groundwater monitoring wells were
installed at the site during this investigation. This is in addition to three soil borings and groundwater
monitoring wells and one recovery well which were previously installed. A fourth soil boring and
monitoring well was installed in 1983 near the recovery well location, it is presumed that this well was
destroyed when the recovery well was installed. Laboratory analytical results from soils and groundwater
obtained during the preliminary site investigation indicated that contamination of soils and groundwater
was present at the site, however, the magnitude of the contamination was limited (Caledonia Oil Company

Report, prepared 7/12/94 by The Johnson Company).

The Johnson Company submitted a workplan for additional investigations to the HMMD on July
28, 1994. The HMMD approved this workplan with two conditions in a letter dated August 3, 1994
(Attachment 1). The Johnson Company has completed these additional investigations, and the results
thereof are presented in Section 2.0; the resulting remedial recommendations are presented in Section 3.0

of 1his report.

2.0 METHODOLOGY
The work that was performed during the additional investigation at the site included:
Advancement of five soil borings, field screening of recovered soils for volatile organic compounds,
installation of five additional groundwater monitoring wells, collection and laboratory analysis of 6 soil
samples and 6 groundwater samples, investigation of the construction of the existing remedial system, and
several rounds of groundwater level measurement. A sensitive receptor survey was performed in
conjunction with the Calmart site investigation (see "Initial Site Investigation, Calmart Gas Station®, The

Johnson Company, 10/7/94, DEC Site #94-1621).
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21 SOIL BORINGS

Five soil borings were advanced at the site on August 24 and 26, 1994 by Tristate Drilling and
Boring, Inc. of West Burke, Vermont. The Johnson Company provided oversight of the soil boring work.
The five new soil borings are labelled as JCO-1, JCO-2, JCO-3, JCO-4 and JCO-5. The locations of these
additional borings, as well as of previcusly-installed soil borings and monitoring wells, are shown on the

Site Plan (Figure 2 and Attachment 2). Detailed soil boring logs are included in Attachment 3.

21.1  Subsurfuce Swraticraphy

The additional soil borings that were advanced at the site indicate a widely-variable stratigraphy
over short distances. Soil borings JCO-2 and JCO-4 were advanced through a former railroad bed fill area,
while soil borings JCO-1, JCO-3 and JCO-5 were advanced in native soil covered by fill soils. Previously
installed soil borings new labelied CAL-1, CAL-2, CAL-3 and "Destroyed MW", confirm the fifl-over-

native soil sequence (see Attachment 3).

The data retrieved from these soil borings as well as from the previousiy-instalied soil borings and
logs of borings on the adjacent Vermont Tap and Die property (ESE, "Phase II Report and Corrective
Action”, March 31, 1994) indicates a probable lacustrine silt/clay unit to the western portion of the site
covered by thin fill. It appears that this unit is truncated by an erosional contact which 1rends northwest-
southwest. To the east of this contact the depth to the silt/clay unit is unknown; the silt and clay was
probably removed by stream erosion and was subsequently replaced by a fluvial cut-and-fill sandy sequence.

These relationships are depicted on the cross-sectional diagrams included in Attachment 2.

2.1.2  Soil Sampline and Field Screening Methods/Resulis

Split spoon sampling was performed continuously during the advancement of the soil borings. A
calibrated OVM 580B photoionization detector (PID) with a 10.2 eV lamp was used 10 perform bag
headspace measurements on soils collected from the split spoon sampler during the advancement of the
soil borings. The PID was calibrated to 101 ppm isobutylene gas each day before use. In the bag
headspace method, a reclosable bag filled half with soil and half with air is sealed and is allowed to
equalize for several minutes; then the vacuum tip of the PID is inserted into the bag so that a sample of
the air in the bag is drawn into the ionization chamber. The number of molecules of volatile chemical in
the chamber is estimated by the machine and this is theoretically proportional 10 the total number of
molecules of volatile chemical in the soils. PID measurements are good relative indicators of the severity
and distribution of contamination beneath the ground, but they do not convert directly to actual chemical
concentrations and they do not identify which chemicals are present. Laboratory analytical tests are

required to accomplish these goals, see Section 2.1.2.
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The PID measurements collected during the advancement of soil borings JCO-4 and JCO-5
indicated the presence of potential soil contamination. The magnitude of volatile vapors was generally
low, from 0-11.5 ppmV. In JCO-4, the highest PID measurements were obtained immediately below the
ground surface and decreased with depth. In JCO-5, the results ranged up to 6.5 ppmV at a depth of 7.9’
bgs. Background PID measurements of less than 0.8 ppmV were reported from soil borings JCO-1, JCO-2
and JCO-3. Soil borings JCO-4 and JCO-5 are located south of the above-ground tank farm and
proximate to Vermont Tap and Die, while JCO-1, JCO-2 and JCO-3 are located west and north of the
above-ground tanks. This may indicate that the elevated PID measurements obtained in JCO-4 and JCO-5
may be due to either the past usage of the Caledonia property or to contaminant migration from the
Vermont Tap and Die property; a "solvent odor" was reported by the geologist who logged soil boring
JCO-4 from the interval 3-7° bgs.

213  Laboratory Analytical Results - Soils

Soil samples were collected from selected portions of the soil borings during their advancement.
One soil sample was collected from each soil boring except for JCO-4, from which two soil samples were
collected. Specific sample Jocations and test results are presented in Table 2-1. Laboratory results are in

Attachment 4.

TABLE 2.1
REPORTED LABORATORY TEST RESULTS FROM SOIL SAMPLES. CALEDONIA OIL
BULK STORAGE FACIL

JCO-1 5.7 bes (704.5 - | clay, silt, fine sand | BPQL 0.2 ppmV
706.5%)

JCO-2 4.6 bgs (705.2' - | m-c sand, gravel, 33 mg/kg (#2 fuel | 0.8 ppmV
707.2") cinders-fill oil)

ICO-3 7.9 bgs (698.2' - | coarse sand, BPQL 0.8 ppmV
700.27) pebbles, gravel

JCO-4 7-9" bgs (702.7 - silt, clay, some BPQL 7.4 ppmV
704.7) fine sand

JCO4-3 0.3 bgs (708.7 - | fine sand, silt, 0.16 mg/kg BPQL | 11.5 ppmV
71177 gravel, bricks (gasoline)

JCO-5 5.7 bgs (707.0° - | coarse sand, some | BPQL 3.0 ppmV
709.0% silt, fine sand




The results indicate that oil concentration of soils is limited 10 the area around JCO-2, and also
presumably near the recovery well and monitoring wells CAL-1, CAL-2, and CAL-3 . The gasoline
contamination which is reported in shatlow sample JCO-4-3 is presumably a surface release, with littie

subsurface effect.

2.2 GROUNDWATER MONITORING WELLS

Five additional groundwater monitoring wells were installed simultaneously with the soil boring
work. Groundwater monitoring wells were installed in soil borings at locations JCO-1, JCO-2, JCO-3,
JCO-4 and JCO-5. Two inch PVC riser pipe and screens were used. Screens were 10 feet long with 0.010
inch slots except at JCO-1 where a 5-foot screen was used. Annular sandpack was placed to a depth of at
least one foot above the top of the well screen in each well. A one-foot bentonite seal was installed over
the sandpack to minimize stormwater inflow potential. A locking flush mounted roadbox was installed in

a cement plug to complete each well. Well construction diagrams are included in Attachment 3.

2.3 GROUNDWATER SAMPLING & ANALYSES

Groundwater samples were collected from groundwater monitoring wells at site on September 21,
1994. The sampled locations included all of the wells which contained water as of the date of sampling;
these were: CAL-1, CAL-2, CAL-3, RW-1, JCO-2 and JCO-3. There was no water in JCO-1, JCO-4 or
JCO-5 on the date of sampling. All groundwater samples were collected using the protocol established in
The Johnson Company Standard Operating Procedure JCO-008, There was 0.32 feet free product in RW-

1 on September 21, 1994, A sheen was noted on monitoring well CAL-1 on that date also.

All samples were chilled upon collection and were sent via Chain of Custody procedure to
Friedman and Bruya, Inc., an analytical testing laboratory located in Seattle, Washington. There, analysis
of the water samples was undertaken using EPA method 8270 for acid-base neutyal extractable semi-
volatile organic compounds. A copy of the laboratory report is included in Attachment 4. The reported
analytical values obtained during this testing are summarized in Table 2-2 below. Prior laboratory test

data for BTEX compounds in the same wells collected on June 16, 1994 is presented in Table 2-3.

-




TABLE 2-2
LABORATORY REPORTED COMPOUNDS IN GROUNDWATER
MONITORING WELLS - CALEDONIA OIL 9/21/94

CAL-1 Naphthalene 6 20
2-methylnapthalene 7 - —
acenapthene 1
phenanthrene 1 - S
bis(2-ethylhexyl)phthalate g* - 6
Total SVOC 24 —

CAL-2 Naphthalene 24* - 20
Acenaphthene 7 -~
Dibenzefuran 5
Fluorene 8 — —
Phenanthrene 7 - ——
bis-(2-ethylhexylyphthalate 4 - 6
Total SVOC 55 ——

CAL-3 Naphthalene 6 20
Fluorene 1 -
Phenanthrene 1
bis-(2-ethylhexyl)phthalate 2 een 6
Total SVOC 10

RW-1 2-methylphenol 13 - _—
2,4-dimethylphenol 15
butylbenzyphthalate 26 s
bis(2-ethylhexyl)phtalate 55 - 6
di-n-octylphthalate 52
Total SVOC 148

NOTES:

* means exceedance of standards.

1 Note: initial RW samples could not be quantified due 1o gross contamination, are being re-run,

2 ... means no GWES/HA value in existence.

GWES means State of Vermont Groundwater Enforcement Standards

HA means Stale of Vermont Health Advisary {only provided for compounds without an established GWES).

-8-




LABORATORY REPORTED COMPOUNDS IN GROUNDWATER

TABLE 2-3

MONITORING WELLS - 6/16/%4

MTBE BPQL (<23) . ||-—40—_
CALL Benzene g1 5 || -
Toluene 8 2,420 “
Ethylbenzene 41 680 " -
Total Xylenes 29 400 || —
Total BTEX 50 i
CAL-2 MTBE BPQL (<25) e " 40
Benzene *19 5 II
Toluene <1 2,420 “ -
Ethylbenzene 30 680 .-
Total Xylenes 5 400
Total BTEX 54
MTBE BPQL («25) --- 40
CAL3 Benzene *28 5
Toluene 2 2,420
Ethylbenzene 13 680 I -
Total Xylenes 6 400
Total BTEX 49 .-
MTBE BPQL («235) --- 40
RW-L Benzene *440 5 i
Toluene 480 2,420
Ethylbenzene 67 680
Total Xylenes 260 400 —-
Total BTEX 1,247

1 possible carryover due to high level sample ran prior.

(ES = State of Vermont Groundwater Enfercement Standards
BFQL = Below Probable Quantilation Limit {amount indicated is the quantitation limit).
* indicates laboratory reported concentrations above the GES.

GWES means State of Vermont Groundwaler Enforcement Standards

HA means State of Vermont Health Advisory {only provided for compounds without an established GWES).

-S.




The reported testing results for groundwater samples indicate that the groundwater in the vicinity
of monitoring wells CAL-1, CAL-2 and CAL-3 are contaminated with low concentrations of volatile and

semivolatile organic compounds as would be anticipated for fuel oil contamination.

The laboratory data for June 1994 indicated that monitoring wells CAL-1, CAL-2, and CAL-3
were contaminated with low levels of BTEX compounds and that the recovery well was contaminated with

moderate concentrations of BTEX compounds. These results are consistent with fuel oil contamination.

Figure 3 presents total reported VOC and SVOC concentrations by locatioﬁ in surficial

- groundwater as of June and September 1994, While data from different sampling dates are used, the low
groundwater gradient and the nature of the contaminants probably have minimized dramatic changes in
contaminant concentrations between June and September 1994. Lines of presumed equal VOC and SVOC
concentrations were plotted based upon the reported test values. The contour lines, termed "Isopleth”
lines, indicate that the contaminated groundwater is centered near Recovery well RW-1, and that this

contamination falls off quickly with distance from RW.

24 GROUNDWATER CONTOUR MAP

A groundwater contour map for the Bulk Oil Storage site was prepared and is presented in
Attachment 2. Groundwater level measurements collected on September 21, 1994 were used in the
preparation of this map. The groundwater elevation to the nearest 1/100 foot was then calculated by
subtracting the measured depth to groundwater from the surveyed top of casing elevation for each well.
The calculated groundwater elevation in each well was plotted on the site plan, then lines of equal

groundwater ¢levation, termed "equipotential lines" were drawn based on the well data.

The equipotential lines for September 21, 1994 indicate an almost flat water table in the bulk
plant vicinity. Eatlier versions of this plan had indicated an eastward component of groundwater flow in

the surficial aquifer, away from the Passumpsic River.

2.5 SENSITIVE RECEPTORS
Based upon the results of this investigation it does not appear that any sensitive receptors (nearby

basements, surface waters, etc.) have been or will imminently be threatened by this situation.

-10-
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2.6 REMEDIAL SYSTEM CONSTRUICTION

According to Ralph Devercaux, President of Caledonia Oil Company, a "recovery well" was
established in 1987 by excavating a 12 foot diameter hole, approximately 12 feet deep with a wrack
mounted excavator at the current location of RW-1. Three 55-gailon perforated steel drums, welded
together end-to-end, were placed on ¢nd in the hole and the excavation was back filled with gravel o just
below the current surface of the ground. The remainder of the excavation was back filled with native
malerial. Three irenches were then excavated radially from the "recovery well” and then backfilled with
gravel to enhance the recovery of free product. Figure 4 depicts the schematic design of the existing oil
recovery system. A modified oil furnace pump with small-diameter metal tubing was used to remove free
product from the well. This pump was manually switched "on" to remove product, and "off" when visual

evidence of water entering the product was evident,

2.7 ESTIMATED REMAINING CONTAMINATION

Limited analytical data dictates that only conceptual estimates of remaining contamination beneath
the site be advanced. The current database includes: several measurements of free product thickness at
RW; one round of BTEX concentration data in monitoring wells and in the RW; one round of
semivolatile organic compound data in five monitoring wells and the RW; and TPH data from six soil
samples. These data indicate that a small free product plume exists around the RW and that limited soil
and dissolved groundwater contamination exists beneath the site. We estimate that less than 1,000 gallons

of hydrocarbon remain beneath the site based upon the following assumpiions:

A Free product exists in a 30 radius circular zone around RW, at an average thickness of 0.1
feet and a soil porosity of 0.25 (500-600 gal.).

B. Soil contamination in the vadose zone exists in a circular area approximately 90° radius,
centered on R'W; assumed 2’ thick contaminated zone based upon "odor" reported during
drilling and laboratory anﬁlytical results (33 mg/kg at JCO-2) (<20 gallons).

C. Dissolved groundwater contamination is present in a circular area approximately 160°
radius centered on RW; that a 10’ thickness of contaminated groundwater is present, soils
have a porosity of 0.25; average groundwater contamination in this zone is 50 ppb

cumulative (<1 gallon).

Based upon information supplied by Caledonia Oil, it appears that the existing remedial system has
removed at least half, and possibly as much as two-thirds, of the recoverable contamination that exists

beneath the site.
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3.0 CONCLUSIONS AND RECOMMENDATIONS
The resulis of the additional investigations described above are that subsurface soils and surficial
groundwater in the vicinity of the bulk plant are contaminated with fuel oil, and that the magnitude and
aerial extent of this contamination is appears to be limited. No sensitive receptors appear to be at risk

due to this situation.

Based upon the findings and conclusions of this additional work we recommend that continued
remedial measures be undertaken 1o further limit contaminant migration and concentrations in the vadose
zone and groundwater. We recommend that the existing product pumping well be fitted with a product
removal pump so that free product recovery efforts may continue. Additional monitoring of nearby
groundwater monitoring wells is recommended on a quarterly basis. A pilot test of soil vapor extraction
and possibly air sparging is recommended to test the viability of this method to remove volatile

contaminants from the vadose zone.

A pilot soil vapor (SVE) extraction test is recommended because it is a rapid and cost effective
method 1o remove volatile contaminants from the vadose zone. A 36 hour pilot test is proposed 10 test
for potential recovery airflow volumes, vapor concentrations in recovered air, and for zone of influence

data.

We propose to utilize existing monitoring wells as vacuum wells for the test. The existing
monitoring wells were specifically constructed for this eventually. An initial water level measurement
round will be conducted to determine which of the wells have significant dry screened sections on the test
date. A Rotron 1 hp single phase regenerative blower, with a no-load capacity of 100 scfim airflow will be
connected using PVC pipe and Fernco flexible fittings first to those individual monitoring wells with
significant dry screened sections 10 determine which wells produce the greatest mass recovery per unit
time. If several wells produce significant airflow/vapor concentration results, then the second stage of the
test will consist of vapor extraction from several monitoring wells connected together to determine
whether interference effects would significantly reduce the potential for contaminant recovery via SVE.
The data collected from the pilot test will be used to either design a full-scale weatherized SVE sysiem or
eise to reject the concept as a remedial measure. We recommend that this test occur during the month of

October 1994 to take advantage of rclatively lower groundwater levels.
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Karl Johnson - Pyens L dAs

Johnson Company : : nu e et
100 State Street , : T ULUNAGH o, e
Montpelier, VT 05602 o SERELITR yrongs

RE: Caledonia Oil Bulk Fuel Storage Facility, Main Street (Route 5), Lyndonvilie,
Site # 94-1630

Dear Mr. Johnson:

The Sites Management Section (SMS) has reviewed the proposed _Work Plan for the above
referenced site. The SMS has reviewed the proposed work plan and is prepared to approve the work plan
if the following modifications are incorporated:

1. Section 2.1, Soil Bbrings: The SMS requests one additional soil boring/monitor well be

installed. The well should be installed between the bulk tanks and the Vermont Tap and Die
property. This boring/well should be installed in the same manner as the proposed borings/monitor
wells. .

2. Section 2.3, Groundwater Sampling: Groundwater samples should be analyzed for total
petroleum hydrocarbons (TPH) by either 418.1 or EPA Method 8015 and polynuclear aromatic
" hydrocarbons (PAH) by either EPA Method 8100 or 8270.

The report should include a comprehensive description (narrative and system sketch) of the current
remedial system and the effectiveness of the system as well as an estimate of the quantity of petroleum’
remaining in the soils,

Tn order to minimize investigation costs, Caledonia Oi! has expressed interest in conducting this
work at the same time as any additional work the SMS will require Caledonia Of to conduct at the
Caledonia Oil gas station site (Site # 94-1621)., The SMS will make every attempt (o comment on the
portion of the report pertaining to the Caledonia Oil gas station site in order to allow Caledonia Oil to
conduct both investigations concurrently. A work plan and cost estimate will need to be submitted to the
SMS for any additional work that will be performed at ihat site.

Chlorine Free 100% Recycled Paper
Regional Ofiice - Barre:Essex Jot. Pilisford'N Springfieid/St. Johnsbury




-

If you have any questions or need further information please feel free to contact me at the phone,
fax or address identified above.

Sincerely,
Michael W. Young

Asst. Hazardous Materials Specialist
Sites Management Section

cc: Ralph Devereaux, Caledonia Oil
Bob Martin, Primer & Piper




TOP OF CASING ELEVATIONS

WELL
MW1

MW2
MW3
Mw4
MW5
MW6E
MW7

MW8

ELEV.
712.98

710.56
710.48
710.71

712.35
710.99
710.55

710.40

WELL
JCO1

JCO2
JCO3
JCO4
JCO5
CAL1
CAL2
CAL3
RW

ELEV.
711.27

710.62
706.73
711.41

713.81

706.45
707.54
707.29
707.46

ABOVEGROUND STORAGE TANK CONTENTS

TANK # VOLUME CONTENTS
1 12,000 GAL.  KEROSENE
2 12,000 GAL.  #2 FUEL OIL
3 AND 4 10,000 GAL.  #2 FUEL OIL
5 AND 6 15,000 GAL.  DIESEL FUEL
SHED
\"'-.-.
\"‘-..
\""'-..
S
\\\
\“'--.
L e
oe T
2
2
4@ L7
/ 5 / G102
/§ / / 705.5 (+/{ 5
3 /
/ & / ®
/= L G108
S >
LS <
/ /& =
~ ;i" @&
/& &/
N
SOURCES ™~ X

TOWN OF LYNDONVILLE, VERMONT TAX MAP.

"TOWN OF LYNDONVILLE — SITE PLANS”, PREPARED BY
BY DUBOIS AND KING, DATED 1975.

"SITE PLAN” FROM REMEDIAL SITE EVALUATION REPORT,
PREPARED BY ENVIRONMENTAL SCIENCE AND ENGINEERING, INC.,
DATED 11/14/91.

"FIGURE 4—1: VOLATILE ORGANIC COMPOUNDS IN GROUNDWATER,
JUNE 1993" PREPARED BY ENVIRONMENTAL SCIENCE AND ENGINEERING,

INC., DATED 1/10/94.

USGS 15" QUANDRANGLE FOR LYNDONVILLE, VT (1951).
FIELD OBSERVATIONS MADE BY THE JOHNSON COMPANY, ON 5/31/94.

LEVEL SURVEY AND GROUNDWATER LEVEL MEASUREMENTS CONDUCTED
BY THE JOHNSON COMPANY, ON 8/26/34 AND 9/21/94.

SANBORN FIRE INSURANCE MAP, 1958,

RESIDENCE

GRAPHIC SCALE
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T e ey S——

( IN FEET )
1 inch = ~30 &

APPROXIMATE LOCATION
/_ OF STOCKPILED SOIL
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Q)

704.5 (+/—- 1)

Qo

G107

703.5 [+ /- 1)

MW1
- 703.3
p D)

ﬁ'\ 5 (+/- 1)

GARAGE

APPROXIMATE

JCO2
<695.0

699

G117

PZ505D

&

705.8

VERMONT ®AP AND DIE

G119 ~707.5

®

702.3

LOL

NOTES

1) ALL DIMENSIONS AND LOCATIONS ARE. APPROXIMATE.
NOT TO SCALE. APPROXIMATE SCALE {"= 30

2) ALL ELEVATIONS ARE BASED ON A TIEEMPORARY BENCKMARK, TBM 2, LOCATED ON
LOCATED ON THE NORTH SIDE OF THE WERMONT TAP AND DIE BUILDING. TBM 2

IS A CHISELED SQUARE IN CORNER OF CONCRETE PAD, AT 715.90° ABOVE MEAN SEA

LEVEL, BY OTHERS.

3) THE CALENDONIA OlL PROPERTY IS LOCATED ON THE LYDONVILLE, VT USGS
15" QUADRANGLE (1951) AT APPROXIMATELY 72°00°00" LONG., 44°32°45" LAT.

4) DATA FOR CAL1, CAL2, AND CAL3 BASED ON FALCON WELL DRILLING, INC.

DRILLER'S LOGS.

O —
\ZJ

APPROXIMATE LOCATION OF EROSIONAL CONTACT
BETWEEN LAMINATED SILT (EARLIER LAKE DEPOSIT)
AND SAND (LATER STREAM SEDIMENT DEPOSIT)

LEGEND
MONITORING WELL LOCATION

RECOVERY WELL LOCATION

PIEZOMETER LOCATION

@ @ @ 6

SOIL BORING LOCATION

TOP OF SILT CONTOUR — (2.0" INTERVAL)

699.47  TOP OF SILT ELEVATION (IN FEET)

©=>  STORM DRAIN (24" DIAM.) AND FLOW DIRECTION
Q> UTILITY POLE LOCATION
O CATCH BASIN LOCATION

F-——— APPROXIMATE FORCE MAIN

— —— —— —  APPROXIMATE SEWER LINE
——————— APPROXIMATE WATER MAIN
APPROXIMATE EDGE OF PAVEMENT
IRON PIPE FOUND

SURVEY STATION

O
*‘(530 WATER SHUT OFF VALVE
@ TEMPORARY BENCHMARK

2 II0/18/941 Edit silt contours based on add’l info

TJK

DMM | ARL

1 19/12/94 Add 8/26 /94 Survey Data

LRH

DMM ARL

Rev. . as
No. Date Description

Made

Chk'd | App’d

SITE MAP
TOP OF SILT CONTOUR MAP
CALENDONIA OIL
LYNDONVILLE, VERMONT

OCT 181934
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ATTACHMENT 3
Soil Boring Logs and Well Construction Diagram




The Johnson Company, inc,
Environmental Sciences and Enginesring

100 Stote Street

Montpelier, Vermont 05602

DRILLING LOG
WELL # JCO—1

Project: Caledonia Qi Casing Type: PVC Total Pipe: 7.8 fi.
Location: Route 5, Lyndanville, Vi. Casing Diameter: 2.0 in. Stick Up: —-0.3 i
Job #  1-0383-3 Casing Lengtn: 2.8 it. Total Hole Depth: 9.0 ft.
Logged By: DMM Screen Type: PVC Well Guard Length: 1.2 it
Date Drilled: 8/24/94 Screen Diameter: 2.0 in. Initial Water Level: 5.5 ft.
Driller: Tri—state Screen Lengthi 4.8 fi, Surface Elevation: 711,51
Drill Method: Hollow Stern Auger Slot Size: 0.0107 T.0.C. Elevation: 711.27
| = Sampled interval Sheet 1 of 1
N
X Well s PID -
& |Construction Notes QQ,O\ Reading Dascription
— 5
4
— 3
— 2
—
L 0 iz =— Well Guard - . .
] YD Cement E Brown dry fine and medium sand,
1 bedss %\\ Lo some angular gravel, silt. (Fill).
AN &Q—Bentonite ‘ ‘ 0.2 | TTTTTTTT oo T oo
: ’ 3-5 11,7,5,5 No Recovery.
o w—Sond Pack | | 000 | TTTTTT T oo TmmTs oo oTe o
Y 7" 4,434 207 rec. Somples EPA
. ‘ - 0.2 8015/8100. 0—2"Grey moist ¢lay.
e Screen Sharp horizontal contacts(SHC), 2-
L _ 7"Brown moist sit & fine sand,SHC.
o 7—-9"CGrey wel lomincied ooy, 9-
o 0.7 11"Brown wet fine sand & silt,SHC,
SRR 11—-20" Grey wet mossive sift & clay.
— 7-9" 1,3,4.6 18" rec. 0—2"Grey
—~ 10 laminated moist clay ond silt,SHC.
— 2-8"Brown and grey soturated
— 11 massive silt and fine sond,SHC. 8-
— 15" brown sturated fine sond with
— 12 1/4" thick loyers,SHC. 15-168"Grey
B damp laminated cloy.
—-13 ________________________
— 14
— 15
— 16
— 17




ine Johnson Company, Inc.
Environmental Sciences ond Engineering
100 Stote Street

Montpelier, Vermont 05602

DRILLING LOG
WELL # JCO-2

Project: Caledenia Oil Casing Type: PVC Total Pipe: 15.8 ft.
Location: Route 5, Lyndonville, Vt. Casing Diometer: 2.0 in. Stick Upr —-0.5 L.
Job #  1-0393-3 Casing cength: 5.% it Total Hole Depth: 18.0 ft.
Logged By DMM Sereen Type: PVC Well Guard Length: 1.2 ft.
Date Drilled: 8/24/94 Screen Diameter: 2.0 in. Initial Water Level: 11.7 ft,
Driller: Tri—state Screen Length: 9.7 ft. Surface Elevation: 711.18
Drill Method: Hollow Stem Auger Slot Size: 0.010" T.0.C. Elevatlon: 710.62
J = Sompled Interval Sheet 1 of 1
£ Well 3 PID
5 S o
({f&e‘ Construction Notes (’95,\ Reading Description
— 5
-
— 4
— 3
— 2 0-3" Black dry meadium ond coarse
— sond ond gravel, some subangular
— 1 pebbles, Mostly cindars
0 Ze—well Guord b L
?% v E%—Cement
1 ,{'/'{ AR Brown wet silt, some fine sond.
0.8 )
2 %\Q/% \ ) 4-8" 2,1,2,6 117 recovery. Somples
K — Bockiill for EPA 3015/8100. Brown & orange d
3 /«% black wet medium and coarse sond,
. N N 0.8 some subangular gravel, pebbles.
N Mostly cinders.,
\ \x——-Bentonite ___f_'_ __________________
I\ L} L] -
5 po T 0.8 6-8 1,2,1,2 3" recovery. Cinders
and bricks, some 05 obove.
— 0.8 8-10" 21,13 12" recovery, 0~4"
— Y- dalck wel cinders and bricks as
- apove, Sharp horizonwal contact
= {SHC). 4-12" Block silt and fine
- 0.8 send, some wood chunks.
e 10-12" 2,2,3,3 12" recovery. Black,
— A Sand Pack moist te wet, fine sond and silt
E - 0.8 and aengulor pebbles, and wood.
— = - - 12—14" 111,37 24" recavery. 0—12"
— B Erown saturoted fing sond and silt
—_ - =i 0.4 and angular pebbles and wood.
= Sereen g Mossive. SHC. 12-24" Grey wet
— BRI horizontally lamingted silt ond
- : fine sand.
p— 0.5 e
R it ‘ 14-16" 1,3,3,2 187 recovery. 0—4
16 p=o — ' Grey sgturoted massive coarse sand,
SHC 4—15" Brown wet coarse sand
17 | grading down to fine sand.




The Johnsen Comp

any, Inc.

Environmental Sciences ond Engineering

100 State Street
Montpelisr, Vermon

t D3502

DRILLING LOG
WELL # JCO-3

Project; Caledonia Ol Casing Types PVC Total Pipe: 147 ft,
Locotion: Route 3, Lyndonville, VL Cosing Diameter: 2.0 in. Stick Up: -0.4 ft.
Job #  1-0393-3 Cosing Length: 4.5 . Total Hole Depth: 17.0 ft.
Logged By: DMM Screen Type: PVE Mell Guard Length: 1.2 ft.
Date Drilled: 8/24/%4 Screen Diometer: 2.0 in. Initial Water Level; 7.8 ft.
Driller: Tri—stote Screen Length: 9.7 ft, Surface Hewvation: 707.15
Drill Method: Hollow Stem Auger Slot Size: 0.0107 T.0.C. Elevation: 708.73
| = Sompled Interval Sheet 1 of 1
o well Ny PID
el i OQ° R
& [Construction Notes QQ,O\ Reading Dascription
— 3
— 4
9 Brown humid fine sand, little silt.
[ 2 3-5" 3,3,4,3 17" recovery. 0—6" ton
L dry massive fine sand. Horizentol
- gradational contact. 6—-17" Tan dry
0 bpomr =+— Well Guord medium ¢and grading down to coarse
: ?—Cement sand.
1 A 7a R P
0.8 5-7 3,1,2,4 18 recovery. Brown
2 Noet— Backfill dry coarse sand with faint
R K horizontal bands of tan.
3 RN N\ T I I B
& \Ei Bentonite 7-9" 8,8,11,12 127 recovery.
g o 0.8 Samples for EFPA 3015/8100, 0-2"
) Brown domp maseive codarse sand,
5l Sharp horizontal ceontact (SHE). 2-
— 12" Brown and crange coorse sond
6= 0.8 and gravel and subround pebbiles.
= Sond Pack Wet at 7.5,
7] 1 O ——
= N/ : 9-11" £,7,3,1 12" rscovery. 0-8"
L S e N = v o 0.8 Cronge wat poorly sorted gravel ond
) i . ! subround pebbles. No preferential
94 = e w orientation, SHC. §—12" Qrange
b= - - saturoted clean fine sand.
10 S il 0B b
= 11-13" 1,0,1,1 127 recovery. D—4"
11 g = @ Crange soturated clean fine sand.
— &K ger SHC. 4—-12" Grey saturoted clean
12 % — R een 0.8 fine sand.
el N N I 1
¥ OON = % 13-15" 1,1,2,1 14" recovery. Brown
NN R &——B il 0.8 sofuroted horizontelly laminated
14 SME ackl . fine sand. Sand heoved to 117 bgs
15 ,\\ﬁ = K&K during well installation.
/\\(Q Overdrilled to 177 without plug,
18 and pushed well into ploce while
N 7 » pulling augers.
17 NN >~ 1 1 ] mmmmmmem e — e m e —




The Jaohnson Company, Inc.
Environmentol Sciences and Engineering
100 Stote Street

Montpelier, Vermont 03602

DRILLING LOG
WELL # JCO—4

Project: Caledaonia O#f Casing Type: PVC Total Pipe: 12.9 ft,
Locotion: Route 3, Lyndonville, Vt. Casing Diameter: 2.0 in. Stick Up: —0.3 ft.
Job # 1-0393-3 Casing Length: 2.7 ft. Tolal Hole Depth: 13.2 fi.
Logged By. DMM Screen Type: PVC Wwell Guard Length: 1.2 ft,
Date Drilled: 8/28/94 Screen Diamater: 2.0 in. {nitial Water Level: 12.4 fi.
Driller; Tri—state Screen Length: 9.7 fL Surfoce Elgvation: 711.86
Drill Method: Hollow Sterm Auger Slot Size: 0.010" T.0.C. Elevation: 711.41
J = Sompled interval Sheet 1 of 1
5 Well N PID
RN QQ cerint)
<{f’9"\ Construction Notes Qzé Reading Description
— 5
— 4
— 3
— 2
— 1
L - Well Guard _
A4 Cement ¥oE 0-3" Brown humid fine sond, some
Z v silt, some angluar gravel, bricks.
L Bentonite vk 11.5 Sampie for EPA 015,
ST 3-8 6,8,10,8 4" reocvery. Brown
M 8.5 dry coarse sond and gravel and
v subround pebbles. poorly scrted, no
voooE praferential orientation. (Notive?).
8.5 5-7" 6,5,3,3 1" recovery, Pebble in
tip. Solvent odor. Wet fine sand
O and sllt and subanguiar grovel, |
- =—Sond Pack pebbles. |
E 74 e e e
7-9" 6,466 18" rec. EPA 8015 &
8100, 0-3"Grey saturated laminated
gitt, little fine sand, cloy. Sharp
Sereen 45 horizontal contocts (SHC). 3—-5"
Grey moist farn. cloy. 5—15"CGrey
sat. lam. silt and fine sand,SHC.
Vi o 15—18"Brown sat.dam. fine sand.
= 9-11" 455,77 20" recovery, 0-10" |
Orange and brown wet herizontolly i
— laminated fine sand. Few 1/87 thick
— 14 silt layers. 10-20" Brown ond I
— . orange massive fins sand. *l
™ 11—13 18" recavery. red ond brown
— 16 saturated sharp horizontally
_ laminoted fine sand.
I £ 1722 1 [ O
—




whig Johnsen Company, Inc.
Environmental Sciences and Engineering

100 State Street
Montpelier, Vermont 05602

DRILLING LOG
WELL # JCO-5

Project: Caledania Oil Casing Tvpa: PVC Total Pipe: 13.0 ft,
Logation: Route 5, Lyndonville, Vi Cosing Qicmeter: 2.0 in. Stick Up: —-0.2 ft.
Job #  1-0383-3 Casing Length: 2.3 ft, Total Hole Depth: 13.1 fL.
Logged By: DMM Sereen Tymar PVC Well Guard Length: 1.2 ft.
Date Drilled: 8&/26/94 Screen Dicmeter: 2.0 in. Initial Woter Level: 6.0 f.
Driller: Tri~state Screen Length: 9.7 fi Surface Elevation: 713.98
Drill Method: Hollow Stern Auger Slot Size: 0.010" T.0.C. Elevation: 713.81
| = Sampled Interval Sheet 1 of 1
X
5 Well N PiD .
R o =4
ff@»‘ Construction Netes & Reading Descristion
=5
— 4 Brown dry fing, meadium, ond coarse
— sand, seme angluar gravel.
- 1+ | —_——_———— -
— 2
L 3-5" 43,35 18" recovery. 0—8"
— Zrown dry horizonteily laminated
—i= w=r— Well Guard fine ond medium sand. sharp
A Ya - Cement horizontal contacts (SHC). 6-18"
£ < L& Brown and orange dry horizontally
\\ &mBentonite 0.8 laminated (HL) medium ond coarse
2 A\ sand.
R RN I SO 5-7 4,3,2,3 18" rec. Sample for
; — EFA 8015,/8100. 0-4"Brown dry madium
41 — 1.3 ond coarse sand,SHC. 4—B8"Brown/grey
; — dry coarse sand ond grovel ond
x _- subround pebbles. No preferred
o= \/ - crisntation. Poor sorting,SHC. 8-
sl = = 3 15"6rey wet HL silt, some fine sand.
7l = 7-9' 3,3,1,3 15" recovery. 0—8"
= -——Sand Pack . Cray wet sit groding down to
gl 8.3 haorizontally laminated fine sond.
..... = Sharp lower horizontal contact. 8-
gl = 13" Grey wet HL siit,
— Screen 30 1911 11,11 24" rec. 0-1" Brown &
— orange wet fine sond,SHC. 1~2"Grey
— moist HL ¢lay,SHC. 2-16"Crey
— 12 soturated HL silt, some fine

sand,SHC. 16—-20"Grey moist HL clay.
20-24"Grey saturated HL silt and
fine sand.

11-13" 2,2,4,4 18" rec. 0-1" grey
wst caly, SHC. 1-12" Brown & orange
HL, soturgted fine sond, some silt.
Gradational lower contact. 12-187
Grey soturated silt, seme fine sand.
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RFD #2, Box 113, West Burke, Vermont 05871

Ine,

June 13, 1834

- The Johnson Company
Attn: Mr. Paul Daly
5 State Street

—_— Montpelier, VT 05602

RE: Danville Grain and Caledonia 0il

Dear Mr. Daly:

Enclosed herewith please find the above referenced soil
logs you reguested. .

5laase let me know if we can furthexr assist you in any
way. These logs date back to 1989 and 19%0.

If you have any questions, please feel free to contact me
at your earliest convenience. Thank you. '

— Sincerely,
Ne2gl S. Faulkner
Vice President

NSF/jal

Encleosures
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) DFILLER'S /4?"4 : “iﬁ
WELL OWNER/NAME: / < / ngq 0 / DATE WELL STARTED: Al coriPLéTED: S 2.

. LOCATION: ALDRESS_/. t,/a/)c?n SN/ / 0 ’%DAD TOWN: state: A
DRILLER: /(/Fa / HELPER: MACHINE #: /77 [/

~ PROPOSED USE OF WELL: __ DOMESTIC, ____ OTHER /7. ]—'()/ CASING USED
WELL SIZE: GPM WATER: ToTAL DEPTH:_/ Y NG:  FEET INCHES
STATIC WATER LEVEL: DEPTH TO BEDROCK: 1.

__ DRILLER'S REMARKS: 2.

5—: é’g‘ é'rr clL / g? /( 3.
- 3 of K/até 65@/«/. SO / : 4 S
:f‘"g/ZI &ré {77 L/d:/ g‘[ Cfr'?’f 5,/,2‘, §c:n/ 5.

a _fﬂfﬁﬁé’nm“ o C go,t’ /O) ] 4 ,A‘w, 7£ G 6.

7.
. /7 ' .
LSO 0?’ SC. ;e 8.
y =
~— O oS LiSe —~ g,

N e/f;/)fo 1 10,
B / /ﬂz: ors Og' (;/72(/ é'otjr TOTAL

~ / Zf'; rD(g‘ /’.7’! 7"

—

—

WELL LOG:
DEPTH IN FEET WATER
FROM TO BFARING FORMATION DESCRIPTION TYPE
GROUND IJ:l —

"~  SURFACE l SANDI 1GRAVE HARDPANQCMYDBEDROCK

\ ] SAND —IGRAVELj:-—j-\ HARDPAN :JCLAYJ:] BEDROCE | -
N l —-J SAND l--——- - ‘ GRAVELI?--]- HARDPAN DCLAYGBEDROCK
[——[ SAND |———-] GRAVELD HARDPAN C‘ CIAYD BEDROCK
r_—[ SAND 1_#] GRAVELJj HARDPAN |j CLAYDBEDROCK
- [_‘ SAND l-_—} GRAVEL.j HARDPAN D CIA\D BEDROCK

PERTINENT REMARKS:




¢ 2R

— . / | ] | e o
LIt / 2. DFTLLER'S WORKSHEETS — 0&v/ 64/.;2 147 M In
" WELL OWNER/NAME: /)o,, s o/ ot WELL STARTED: 9~ - &/ COMPLETED: $:C /
__ LOCATION: ALDRESS 6’[ 2 ROAD: _ TOWN: é/ca_/éﬂ STATE: ¢/ 4
DRILLER: X‘/ ol HELPER: MACHLNE #:_/27 [
— PROPOSED USE OF WELL:____ DOMESTIC, ___ OTHER | CASING USED
WELL SIZE: GPM WATER: TOTAL DEPTH: £5° 7 wor  FEsr INCHES
™ STATIC WATER LEVEL: DEPTH TO BEDROCK: 1.
_ DRILLER'S REMARKS: 2,
3,
20 D& Serecer L 4
e § o Rser - 5.
—o Cof oo socf 6.
ol £ f?rJ ,OAI Ce 7.
./ Ar ' Mo;i | i 8.
_ ﬁ/r{f,»o c:)§ gu e_,/ w24 / 9.
e bl 7- ‘o” 10,
— TOTAL
"~ WELL 10G:
~ DEPTH IN FEET WATER
FROM TO BEARING FORMATION DESCRIPTION TYPE
. SREACE 3 1 snon L A Graver) L imropanl ooyl lpporock [<79%
A /5 - (A e Joraver | peopant_Joravl lseprock ﬂfﬁ %),
- Lj SAND _j GRAVELI—- | HARDPANDCLAY‘——-[BEDROCK

|-_«]Sz‘-‘&ND‘ ]GRAVEL[::lHARDPAN[::]CIAY[::]BFDROCK
‘ _lSAND |GRAVEd:::]HARDPANF__]CLAYl |REDROCK

H:J SAND BGRAVEL::‘ mRDPAND cm\{___ BEDROCK

PERTINENT REMARKS:
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in New England vias .
1-800-DIG-WELL well drilling, InC. —1-600:236-WELL

oS

80JL PROBE LOG

Yerment

P.O. Box 1315, Lyndonvile, VT 05851

, :
F / ( Sheet _1 of P
&LCON  EEEis
' : Location Lyndgavilie

4L~
1
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(A

*U'ﬂﬂitll‘titi'tIQ*!tltttllﬂ‘llﬂtt‘ltiil't‘*l"."tl‘hlﬂ*ﬂ*illl&’ﬂ

CASING SAMPLER ’ GROUNDWATER OBSERVATIONS

* Date Depth Casing Stadiliz-
TYPE HSA * At ation Pkd.
SIZE a1 *
Hanuner *
rALL .

DATE STAKTED: _ 4,/24/90 . DATL COMPFLETED: _4/24/90

: (S W Rk : ey EE N NG 4B W oo aa--na---------.----——-----ﬂﬂ-------------

foc
106,75

ko=

w (9l

: H BLOW COUNTY ' UDRILLER'S

i H H NOTES

:Depth'.d“:12”:18"1&4”! IREC 8

' AR i ; : v 0-8' Brown Sand. fine gravel

: HE ! H i :

: HE H } H '

; 1 i H : :

HE< T I S : : H v

; H } : H H » Water 6.5°

i e ] s 1 1

1 l_l 1 (] 1 ]
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' i : \ : d 10t Seregen ~ t

' I : 3 : : R! Bicer S

: N i : ' ! Filier Fabric

: I ; H : ;

Ty S P P N N e

Client _Caledonia Oil company Driller _Wade Baillargeen———
. ‘ Brian Greenwand

Job Leocation _ldnmmnuiLaPJmL—-—- Helper <

[napector _NA

Engineer: _m o ——————"
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y - BOI1L PROBE LOG

: _ Sheet 2 of _2
FAI] ‘i :@ \ Probe No _.1 CAL =
. Location LGd%méir%o%t

In New England enpe . Vi
1-800-DIG-WELL well drilling, inC, emont ——r300-2a5-WELL

P.0. Box 1315, Lyndonvie, VT 05851

u:u--xttutuauuux-saustwurxtttuatc-ttittntctsgtcuctdhn-n,aa:san-u mﬁ_

CASING SAMPLER . GHROUNDWATER 038@RU&?10N5 ‘
TypE en : Date Depth Cigmg 22?3:‘153 ?ﬂz7
S12E Al -
i ': =
LATE STARVED: 4/24/90 ... DATE COMPLETED:__4/24/00 -TLQ? 6}
:: BLOW COUNTY Ukllﬁllal’f'ii ] %Ob)

< wb&7
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A s e omm W
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: : ' : ) H ; 15 Srresn
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Driller wade Baillargecn

Client ga_lg_c_jgnia_DiJ—-CDmP—“"y'

Helper Brian Greenuahd

Jop Location lyndonville, VT —— |
' Inspector N2 —

gngineer: A . ——




ATTACHMENT 4

Laboratory Analytical Reports for Soil and Groundwater
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a [ 03937
FRIEDMAN & BRUYA, INC. : Ae
— ENVIRONMENTAL CHEMISTS T
Andrew John Friedman ' 3012 16th Avanus West
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1296} 285.8282 FAX: (206) 283-5044
l TRANSMITTAL -
— 2=
DATE (g 1y s Q};
- SR
—-T0: %arut‘ LipPack ' ’/}O& ‘".,,—1 _ gi?
’ . (‘\%f\(_'no,;/ {C-L-; K 3
COMPANY _.L.W'-__é_m PROJECT NAMEM:____2 ", *
) ot
- . 4
CFAX#: €03 - R4~ Lo V6 _PHONE #: o
~FROM:  _Bsall fonse n

We are sending you. D Attached D Under separate ‘cover vig

. #Copaos!Pages
I {Insluding cever shast}

Description

I...

z

L
L

R

~These are transmittéd as indicated:

D For your use
J As requested

Ttemarks:._ Sog&

Ra/

D As noted

-_D Other

D For review and comment D For your s:gnature and return

alden ey

Original:

—

Will Fonow EI

_ | Will Not Follow (]




GCT-14-1554 15:22 FRGM FRIEDMAN & ERUYA T0 282225587651 P82

Friedman & Bruya, Inc.
3012 16th Avenue West

Seattle, WA 98119

(206) 285.8282

S

“Semivolatile Results by Method 8270

Client: The Johnsen Company,-Inc, Dste Recgived: 09/22/94  Analyst: kwilt
Project: Caledonia Qil . Dste Extracted: 09/29/94 FBIilD #: 53146
Client ID:  RW - . Date Anatyzed: 10/13/84 Units: _ug/L {ppb)
Phenol . : ) . - o . <25
bis{2-Chlorosthytjether ) - : . <5
2-Chlorophenol . o " _ <25
1,3-Dichlorobenzena '_ - <5
1,4.Dichlorobenzene o : N <5
1,2-Dichiorobenzens - : ' ' ) <B
Benzy! alcohol _ ' <5
bis{2-chloroisopropyhether ' ' <5
2-Meathylphenol .~ ~ . _ - . ' 13+
Hexachloroethane . ' <5
N-nitroso-di-n-propylamine o o ] <5
4-Methylphenot = - . L : o <25
Nitfobenzens . . <5
Isophorone - Do <5
2-Nitrophensl B e _ <28
2,4-Dimethylphenol . - o - 18°
bis(2-Chloroéthoxy)methane o o ' ‘ <5
2,4-Dichlorophensl ; e L . _ . <25
1,2,4-Trichiorcbenzens _ _ _ <5
Nephthalene ' ' . _ <5}
Hexachlorobutadiens - - ' T <5
4-Chlore-3-methylphenol - ' ' - <25
{2-Methylnaphthalene - . ' <5
Hexachlorogyclopgntadiene . . L L <5
2,4,8-Trichlorophanot: C S <25
2,4,5-Trichlsrophencl : o : ) : <25
2-Chlorenaphthalane ' P ' ' - <5!-
Dimethylphthalste .- - ' <5
Acenaphthylene - : N ' ; . <5
2,6-Dinitrotolusne ' - L _ . L - <5
Acenaphthene ) - ) . <5
2,4.Dinitrophencl .. ' - K . . <28
Dibanzofuran s : ' . <5|.
2,4-Dinitrotoluene - : o : <5
4-Nitrophenol o . S <25
Diethylohthalate -~ , ' . i L <5},
Fluorane o : ' _ B <5
_|4-Chicropheny!-phenylether : : _ ‘ <5
n-Nitrosediphenylarnine g o . Lot <5
4,6-Dinitro-2-methylphenol . . ) o <25
4-Bromophenyl-phenylether - : : o _ <5
|Hexachlerobenzene : - <51




OCT-14-13%4 15:22 FROM

FRIEDMAN & ERUYAR

Friedman & Bruya, Inc.

3012 16th Avenue West
Seattla, WA 58118
{(208) 285.8282

180225007760l F.da

- Semivolatile Resuits by Method 8270

Project: Csiedonia Qi

Data Extracted:

e e e
Client: The Johnsen Company, Ine.: Date Received: 03/22/84

09/29/24

Analyst: kwilt
FBLID #: 383146

_Cllent ID: RW Date Anelzzed: 10/13/94 Units:  ug/L (ppb)
Pentachlorophenol <28
Phenanthrene <5
Anthracena . <5
Di-n-butylphthalate - . <5
Fluoranthene ‘ <5
Pyrane <5
Butylbenzylphthatarte 26
Banzofalanthracene - <5
Chrysene S <5]
bls{2-Ethyihexyl}phthaiate 55
Din-petylphthalate 52
Banzo(a)pyrans <5
Banzo(b)fiouranthena <5
Benzo(k)flouranthene <5
Indeno{1,2,3-cd}pytene - <5
Dibenz(a,h)anthracene <5
Benzolg,h,ijperylene <5
Surrogate Recoveries:
cel QC Limits

2-Fluaropheneol.- 25-121 35%
Phanol-d6 - ' 24-113 27%
Nittobenzene-db 23-120 96%
2-Flueroblphenyl. 30-118 0%
2,4,6-Tribromophenol - 19122 156%
Tarphanyl-d14 : 18-137 14%

* Analyte below established detection limit. Reported as an estimate due 1o 2 positive

spectral match.
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Andraw John Frisdman _ .. | 3012 16th A W
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| _
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OCT-12-1994 12:47 FROM  FRIEDMAN & BRUYR 10 1882229587651 P.@2

FRIEDMAN & BRUYA, INC.
ENVIRONMENTAL CHEMISTS

Andrew John Frisdman 3012 16th Aveaus Wast

Jamea E. Bruys, PA.D. Seattia, WA 98119-2029

(206) 285-8282 ' . FAX: (206) 283-5044

October 11, 1994

Ralph Deveraux, Project Leader
The Caladonia Oil Company

99 Main Street

Lyndonville, VT 05851

Dear Mx. Deveraux:

Enclosed are the results from the test:mg of matenal submitted on September 22,
1994 from your project #1- 0393-3

We appreciate th:s opportumty to be of semce to you and hope you w121 call if you
should have a.ny questnons

Sincerely,
FRIEDMAN & BRUYA, INC.

‘Bradley T. Benson
Chemist

jdp
Enclosures.
c: Karl Johnson
The Johnson Company

NAAIOLIR




0CT-12-1934 12:47 FROM  FRIEDMAN & ERUYA T0 18822235576-51 F.é3

Frieaman & Bruya, Inc.

3012 161h Avenue West
Seattle, WA 98119
{208} 285-8282'_-

Semivolatile Results by Method 8270

Client: The Jehnson Company, Ine. Date Received: 09/22/84  Analyst: kwils

Project: Caledonia Oil : Date Extracted: 0Q9/29/94 FBLIO #: Blarnk °

_Client (D: Method Blank : - Units:
(el _ _ an 3 Ef—EAniI_XZEd‘ 10/06/94 Units: ug/L {ppb)

Phenol . <5
bis(2-Chiorosthyllether <1
2.Chiorophenp] - ' . . . <8
1,3-Dichlorobenzene , o : .- <1
1,4-Dichlorebenzene B <1
1,2.Dichlerobenzene <1
Benzyl alcohol ‘ <t
bis{2-chioroisopropyllather <1
2-Methylpheno! <5
Hexachicroethane. <1
N-nitreso-di-n-prépylamine <1
4-Methylpheno! | <5
Nitrobenzene <1
Isophorons <1
2-Nitrophanol <5
2,4-Dimethyiphanocl- <5
bis{2-Chlorosthoxyimethane <9
2,4-Dichiorophenol . <5
1.2,4-Triehiorobanzena . <1
Naphthalane . <1
Hexachiorobutadiena - <1
4.Chloro-3-methylpheno!” <5
2-Methylnaphthstene - <
Hexachlorocyclopentadiene <1
2.4,6-Trichlorophene! - <5
2.4,5.Trichlorophanol - <5}
2-Chloronaphthasiane <4
Dimsthylphthalate <1
Acenaphthylene - <1
2,8-Dinitrotoluene <1
Acenaphthene. <1
2,4-Dinitrophenol <5
Dibenzofuran <1
2.4-Dinitrotolueng - <1
4-Nitrophenol <5
Dlgthyiphthslats <1
Flyorans S <1
4.Chjorophenyl-phanylather _ _ <1
n-Nitrosodiphenylaming - _ _ LS
4,6-Dinitrg-2-muvthyiphencl ) <5
4-Bromophenyl-phenylether <A
Hexachiorobenzene <1




OCT~12-1394 12:48 FROM  FRIEDMAN & BRUYAR T4 802225587651 r.g4
Friedman & Bruya, Inc.
3012 15th Avenue West
Seattle, WA 88118
(206} 285-8282
Semivolatile Results by Method 8270
Client: Tha Johnson Company, inc Oate Received: 09/22/94 Analyst:
Project: Caledonia Qil - ~ Date Extracted: 09/28/94  FBIID #: Blank
Clignt ID: Method Blank ~ Date Ansglyzed: 10/06/34 vg/L (ppo)
Pentachliorophenc! 5
Phenanthrane <1
Anthracene <1
D:-n-buwlphthalate . <1
Flueranthene - <1
Pyrene - <\
Butylbanzylphthalate ' <
Benzol{alanthracene - <1
Chrysens <1
bis{2- Ethy!hexvl}phthalate <
Di-n-octylphthalate <1
Banxo{alpyrene <1
Benzoibjflouranthana - - <1
Benzolkiflouranthene <1
indenol1,2,3-cdipyrensg <t
Dibenz{a,hianthracene <1
Benzoig,h.ilperylene <1
Surrogate Recoveries:
N . QC Limits
2.Fluorephensl : . Co 21-11¢ 12%*
Phenct-gé - ' : : 10-110 1%
Nitrobenzeng-dd - - : - 35-114 Q%"
2-Fluorobiphenyl - - a 43.116 Q%*
2.4,8-Tribromophenol T B o 10-123 12%*
Terphenyl-did. =~ - . L 33141 2%

' *Surrogote recovernes are believed 1o be out due toa fau!ty syringe technique that
failed to inject or partually imjected the surrogates when they were added. The blank

was void of contammates and the intarnal standards were correctly measured and N

quantified while othar blanks that were run th:s same day ran successfuily




OCT-12-1994 12:48 FROM  FRIEDMAN & BRUYA TQ 1882223587651 P.85

Friedman & Bruya, Inc.

3012 16th Avanus West
Seattle, WA $8119
(206} 255+8282

Semivolatile Results by Method 8270

Client: The Johnson Company, Ing, "~ Date Received: 08/22/84 Analyst:  kwilt
Project: Caledonia Oil o " Date Extracted: 08/29/94 FBLID #: 53146
Cilent ID: RW - .. Date Analyzed: 10/06/94 Units: ug/L {ppbl
Phenol - _ ip
bis{2- Chloroethyl}ether _ . : ip
2-Chiorephene! . © - - , . = ip
1,3-Dichiorobenzena . . R . ip
1,4-Dichlorobenzene . . ' ip
1,2-Dichlorobanzens S C ' B ip
Benzyl sicohol _ : ) ip
bis{2-chloroisopropyllether ' ip
2-Methylphenol o - - : ip
Hexachloroathanea - . . ip
N- n!troso-di-n-propylam:ne : - ipl
4-Mathylphanol : e ' ip
Nitrobanzene S o X ip
lsophorena L - R ip
2-Nitrophenol : ' . ' ip
2,4-Dimethylphens! - . ] ‘ ip
bis({2-Chioroethoxyimethans i L . ; ip
2.4-Dichiorophenol - ' o - ip
1,2,4-Trichlorobanzene ] . ' . : ' ip
Naphthslens ) ' o T ip
Hexachlorobutadiens . . S - - e : ip
. |a-Chloro-3-methyiphenol. : . ip
2.Methylngphthalene | RN o _ ip
Hexachlorocyclogentadiane S . : ip
|2,4,6-Triehiorophenol A _ P
2,4,6-Trichloropheno! ' S . L ip
2-Chloronaphthgleng . . ' L . ip
Dimethylphthalate . : - _ ' ip
Acengphthylene . - . . . - _ o ip
2,6-Dinitrotolusne .- - ' ~ ip
Acensphthene . . . R _ ip
2,4-Dinitrophenel - - ' o ' . ' ip
Dibenzofuran = -~ - - . P
2.,4.Dinitrotoluene : ‘ ip] -
4-Nitrophenol a __ - ip
Disthylphthalate : . i
Fluorens ' ' - Py
4- Chlorophanyl-phenyisther : : ip
n-Nltrosodiphenytaming o E ~ S i
4,6-Dinitro-2-methylphencl ' ip
4.Bromophenyl-phenylathee . S : ip
Mexachiorobanzense ' ip




OCT-12-13834 12:45 FrOM
Friedman & Bruya, Inc.

3012 16th Avenue West
Sesttle, WA SB119
{206} 285.8282

FRIEDMAN & ERUYA T0 18022255576-51

Semivolatile Results by Method 8270

Ciiont: The Johnson Company, Inc. Pate Received: 09/22/24 Falysz:- kwilt —
Projact: Ualedonia Qil " Date Extracted: 09/29/94  F8I1I0 #: 53146
Client iD:  RW _Date Analyzed: 10/06/94 - Units:  ug/L {ppb)
‘|Pentachiorophenal ip
Phenanthrene in
Anthracene. . ip
Di-n-butylphthalste - ip
Fluoranthene . ip
Pyrene ip
) Butylbanzylphtha]ata ie
RBegnzo(s)anthracene ip
Chrysens ip
bls(z Ethylhaxyl)phtha!ste ip
Di-n-octylphthalate ip
Benzofalpyrene ip
Benzo(b)flouranthens ip
Banzolk}flouranthene ip
indeno{1.2,3-cdipyrens ip
Dibenzia,h)anthracene | ip
Benzolg,h.ilperyiens D
Surrogate Recoveries:
- : s - QC Limits
2-Fluorophenol . o j21110 ip
Phenol-d6 . L ve-no ip
‘INitrobanzene-d5 35.11¢ i
[2-Fluorobiphenyl 43-116 ip
2,4,6-Tribromophendl - 10-123 P
Terphanyl-d14 33.141 ip

ip) A demonstrated matrix effect prevented the recovery of the internal standards. which
pravents the quant:tatuon and identification of ail analytes. .




0CT-12-1994 12:43 FROM  FRIEDMAN & BRUYAR 10 18822295376-51

Friedman & Bruya, inc.

3012 16th Avénue West
Sesttls, WA 98118
(206} 285-8282

Semivolatile Results by Method 8270

F.a7?

e e A e 7 g, — — -
Clisnt: The Johnsen Company, Inc. Date Received: 09/22/94  Analyst: kwilt
Project: Caledonia Qil . " Date Extracted: 09/29/24 FBIID & 53149
Clisnt 1D: CAL-1 . ' . Date Analyzed: 10&!_94 Units: ug/L {ppb}

Phenol <5
big{2-Chloroathyilether <1
2.-Chlorophenst ' <5

- 11,3-Dichlorobenzene <1
1,4-Dichlorebenzens <1
1,2-Dichlorobanzena <
Benzy! slcohol _ _ <1
bis(2-chloroisopropyi)ether <1
2-Methylphenol ' <5
Hoxachloroathane <1
N-nitroso-di-n-propyiemine <1
4-Methylphenol ' <5
Nitrobenzene <1
Isephorone <1
2-Nitrophenol - <5
2,4-Dimethylpheno! <5
bis{2-Chloroathoxy)methane <1
2.4-Dichlorophans! <5
1,2,4-Trichlotobenzens - <
Naphthalena . 3
Hexachlorobutadisne .- <1
4-Chlcro-3-mathylphenol <5
2-Mathylnaphthalens, 71
Hexachlorosyelopentadiens <1
2,4,6-Trichlorophanol- <5
2,4,5-Trichlorophenol: <53
2-Chlorenaphthslene <1
Dimethylphthatate <1
Acensphthylene - <1
2,6-Dinitrotoluens <1p
Acenaphthane 1

"12,4-Dinitropheno! <5].
Dibenzofuran <1
2,4-Dinitrotoluene <1
4-Nitrophenol <5
Diethylphthalate <1
Fluorene ' N <1
4-Chisrophenyl-phenylether <
|n-Nitrosediphenylamine <1
4,6-Dinitro«2-mathyiphene! <5,
4-Bromophanyl-phanylether <1
Hexachlorobanzens <1




QCT-12~19394 12:38 FrOM FRIEDMAN & BRUYA TO 1802225587651 P.od
Friedman & Bruya, Inc.
3012 16th Avenue YWast
Saattle, WA 98119
(206} 265-8282
Semivolatile Results by Method 8270
Clhient: The Johnson Company, Inc.  Date Recsived: 09/22/94  Analyst: kwilt
Project: Caladonia Oil Date Extracted: ©9/29/94 FBIID #; 53148
Cliant 1D: CAL-1 - . Date Analyzed: 10/06/34 Unit& ug/L (ppbl _
Pentachliorophanel: - <5
{Phenanthrens 1
Anthracene <1
Di-n-butyiphthalate - <1
Fluotanthene . ' <1
Fyrene - L <1
Butylbenzylphthalate <1
Banzo(slanthracohe <1
Chrysene ' <1
bis(2.Ethylhexyl)phthalate 9
Di-n-octylphthaiata ' <1
Benzo{alpyrene - <1
Banzo(blflouranthene’ <1
Benzolk)fiourgnthane <1
indeno{1,2,3-cdlpyrene <4
Dibenz{a, hlanthrazene <9
Benzoig.h.ilperylens <1
Surrogate Recoverias:
. . QC Limits
- |2-Fluorephenel . : . 21-110 3%
Phenol-d6 o ' ' ' s 10-110 23%
Nitrobenzene-d& ) S C, . 35-114 56%
2-Fluorobiphanyl =~ - : . 143-116 81%
12.4,8-Tribromophenal - - 1164123 73%
Tarphenyl-did. - 133141 55%




OCT-12-19%34 12:53 FrROM FRIEDMAN & BRUYA T0 18822295876-51 P.63

Friedman & Bruya, Inc.
3012 16th Avenue Wast

Seattle, WA 98119

(206) 285-8282

Semivolatile Results by Method 8270

Client: The Johnsen Company, Inc. Date Received: 09/22/94  Analyst: kwilt

Project: Caledonia Oil Date Extracted: 09/29/2¢  FBID #: 53148
Client 1D CAL-2 Date Analyzed: 10/06/84 - Units: ugr‘L {pphb}
_jPhenoc! o N : =5
bis{2-Chlorosthyliether g ' ' <
2-Chtorophenol 7 ° <5
1,3-Dichlorobenzene _ <1
1,4-Dichlorobenzene ' ' _ : <1
1,2-Dichiorgbenzene ' . : <1
Benzy! sleohol . - L g <i|
bis(2-chioroisopropyliether ' ' ‘ : <1
2-Methyiphenol . - ' : ' <5
Hexachlorogthane’ _ . <4
Nenitroso-di-n-propylamine S ’ . <1
{4-Methylphenol . _ : - _ <5
Nitrobenzene =~ : R . : - <
{lsophorone - : : <
2-Nitropheno! * - o C ' ‘ : <5
2.4-Dimathylpheno! _ : . ; <5
. Ibis{2-Chloroethoxyimathane . - . o <1
2.4-Dichiorophene! - . : . <5
1,2.4-Trichlorobenzene ’ <1
Naphthalens. . . : 24
 |Hexachlorobutadiane : o L <t
- {4-Chiore-3-methyiphancl o <5
2-Methyinaphthalane : ' L - <1
Hexachlorocyclopentadiene . _ <1
2.4,5-Trichlorephenol ) o 3 . <5
2,4,5-Trichlorophenol . . . . ) : <5
“12-Chloronaphthalene. - . : <1
Dimethylphthalate : : : S - . <1
Acenaphthylene , ‘ ) - <1
2.8-Dinitrotoluens ' . : - , - <1
Acensphthene _ _ 7
2.4‘Dinitropﬁenbi _ : o . . y <5
"{Dibemzofuran . . L . 5
2,4-Dinltrotoluens - o o B . : <1
4-Nitrophenol L - ' : _ - <5
Diethylphthalate . <
Fluorenes e _ 8
4-Chlorophenyl-phenylather : : <1
n-Nitrogodiphenylamine . : : : <1
4,8-Dinitro-2.maethylphanol <5
4-Bromophenyl-phenylather _ . o , <
Hexachloroben2ana ' . - <1




OCT-12-1554 12:58 FROM Fri
Friedman & Bruya,

3012 16th Avenue West
Sesttle, WA 9_8119
{208} 285.8282

=
Inc.

DMAN & BRUYR T0

1282223557551 P.10

Semivolatile Results by Method 8270

Client: .Thq Johnson Company, In¢, Date Received:
Project: Caledonia Oil ' Date Extracted:
Client 1D: .CAL-2 - " Date Analyzed:

09/22/94
09/29/94
10/06/34

Analyst: kwilt

FBIID &: 53149
o Urits: ug/L (ppb)
__"___ et

Pentachi¢rophenci <5
Phenenthrens 7
Anthra¢ene . <1
Dl-n-butyiphthalate <1
Fluoranthene. ' <1
Pyrene <1
Butylbenzylphthelate . <1
Benzolalanthracene <l
Chrysene <
bis(2-Ethylhexyliphthalate 4
Di-n-octylphthalate <1
Benzo{alpyrena <1
Benzo(bitlouranthene <1
Banzo(kiflouranthene <1

|indane{1,2.3-cdipyrene <1
Dibenz(a,hlanthracene <
Benzoig, h.ilpetylens - <
Surrogate Recoveries:

. QC Limits .
2-Fluorephenol . 21-110 46%
Phanol-dé . | 10-110 23%
Nitrobenzene-¢5 35-114 76%
Z-Fiuorobiphenyl 437116 79%
2,4,6-Tribromophenol 10-123 109%
Terphenyl-d14. 33141 76%




0CT-12-1994 12:S1 FROM  FRIEDMAN & BRUYA TQ 1282229567551 P.

rrieaman & Bruya, Inc.

3012 18th Avanue West
Sesattle, WA 88118
{206) 285.8282

Semivolatile Results by Method 8270

11

—
Client: The Johnson Company, Inc. Date Received: 09/22/94 Analyst:  kwilt
Peoject: Caledonia Qil - Date Extracted; 09/29/04  FBIID #: 53151
Client ID:. CAL.3 _Date Analyzed: 10/06/94 “Units:  ug/L topbl
Phenot ) <5
bis{2-Chloroathyilether <1l
2-Chiorophenol : <5
1,3.Dichlorobenzene <1
1,4-Oichlorobenzene - . - <1
1,2-Dichlorobenzene . o 5 <1
Benzyl alcohol R ) <1
bis{2-chloroisopropyilether <1
2-Mathylphenol I <5
Haxsehloroethane <1
N-nitrose-di-n-propylamine <1
4-Methylohenol <5
Nitrebanzens <1
lsophorone <1
2-Nitrophenol » <5
2,4-Dimethylphenol <5
bis{2-Chioroethexy)mathane <1
2,4:Dichiorophencl . <8
1,2,4-Teichiorobanzena <1
Nephthalene . ' . B
Hexachlorobutadiene <9
4.Chioro-3-methylphang! <5
2.-Mathylnaphthalerie ' <1
Hexschlorocycltopentadiene <1
2,4,8-Trichlorophenol - - <5
2,4,5-Tricklorophane! - <57
2-Chloronaphthalens - <X
Dimethylphthalate <1
Acsnaphthylene <1
2,6-Dinitrotoluens <
Acensphthene <1
2,4-Dinitrophanol . - <5
Dibenzofuran X <1
2,4-Dinitrotoluens <?
4-Nitrophenol <5
Diethylphthalate <1
Fluorens ' - 1
4-Chiorophenyl-phenylethér <1
n-Nitrogsadiphenylamina <)
4,6-Dinitro-2-mathylphenc! <5
4.Bromophenyl-phenylether <
<1

HMexachlorobenzena : o L




OCT-12~1994 12:51 FROM  FRIEDMAN & BRUYR T 18822295876-51 P.12

Friedman & Bruya, Inc.
3012 16th Avanus West

Sesttle, WA 98119
{206) 285-8282

Semivolatile Results by Method 8270

Client: The Johnson Company, Inc. Date Received: 09/22/94 Anglyst:  kwilt

Project: Caledonia Oif : Date Extracted: 08/29/94  FBIID #: 5315
Client 1Dt CAL-3 - . . Date Analyzed: 10/06/94 Units: v/l {opb}
Pentachlorophensl <5
Phenanthrene 1
Anthracene <
Di-n-butylphthalate. <1
Fluoranthene <1
Pyrena - <
Butylbenzylphthalate - FEEA
Banzo[a)anthracens <if
Chrysene . : <1
bis{2-Ethythexyliphthalate 2
Di-n-octylphthalate <1
Benzolalpyrene S
Banzo(b)flouranthene . <
Benzolklflouranthena 4
ladene(1,2,3-cdipyrene <1
Dibenz{a hlanthracene <1
Benzolg h,iipetylene <1
Surrogate Recoveries:
. - . oo |QC Limits

2-Fluorophenol - o - Coo 121190 17%*]
Phenol-¢b - _" : 1¢-110 12%
Nitrobenzene-db - _ _ . 135-114 £§2%
2-Fluorobiphenyl . - _ ’ 43-116 52%
2,4,6-Tribromopheno! . - ' 10-123 77%
Terphenyld14 T o _ T 133141 E4%

+One scid surrogets allowad 1o be out of range per the method.




Haxachlorobeonzene

OCT-12-1554 12:52 FROM  FRIEDMAN & BERUYR TO 16022295876-51 FP.13
Friedman & Bruya, Inc.
3012 16th Avenue West
Seattle, WA 98119
{206) 285-8282
Semwolat:le Results by Method 8270
Client: The Johnson Company. Inc.  Dste Received: 00/22/94  Anglyst: Kwilt
Projees: Ca!edoma oil Date Extracted: 09/29/94 FBIID #: 53153
Client 1D:  JCO-2 Date Analzzed 10/06/84 Units: ug:‘L {ppbl
Phenol _ <5
pis{2- Chloroe‘hyljether ' <1
2«Chlorophenol <5
1.3.Dichlgrobanzens. < 1
1,4-Dichlorobanzene <
1,2-Dichlorobsnzena <1
Benzyl alcohol : <
ous{2~chioro1sopropyl)ether <1
| 2-Methyiphenol <5
Hexachloroethsne <1
Nenitroso-di-n-propylamine Lt
4-Methylpheno! ' R <5
Nitrobenzens <1
Isophorons <1
2-Nitrophano! <5
2,4-Dimethylphanol <95
bis{2-Chlierosthoxylmsthane <t
.|2,4-Dichloropheno!l - <5
1,2.4-Trichlorobenzene <1
Naphthsiene C <1
Haxachlorcbutadiang <
4-Chloro-3-methyiphanol <5
2-Methyinaphthelene <1
Hexa¢hlorocyclopentadiene <1
2,4,6-Triehlorophenol - <55 -
2,4,5-Trichlorophenol - <5
2.Chiorongphthalens <1
Dimethylphthalate <1
Acensphthylena <1
2,6-Binitrotoluane - - <1
Acenaphthens - <1
2.4.Dinitrophensl <5
Dibanzofuran <1
2,4.Dinitrgtoluene . <1y
4-Nitrophanel : <5
Disthylphthalste s <1
Fluorane <
4-Chlorophenyl phenylether <1
a-Nitresediphenylamine <
4,5-Dinitro-2-methylphéncl =5
4-Bromophenyl-phenylether <1
<1




OCT-12-1534 12:52 FROM

Friedman & Bruya, Inc.

2012 16th Avenua Waes?
Seattle, WA 98119
{206} 285-8282

FRIEDMAN & ERUYR

10

Semivolatile Results by Method 8270

B@22295375-51 P.14

Client: The Johnson Company, InC. Date Recelved:

09123}34 Analyst:  kwilt,

Project: Caledonia O Date Extracted: 09/29/94  FBIID # 53183
Client 1D0: JCO-2 Date Analyzed: 10/06/84 Units: ug/L (poD}
Pentachlerephenocl <5
Phenanthreng <1
{Anthracens <3
Di-n-butylphthalate - <1
Fluoranthene - <1
Pyrene . e <
Butylbenzylphthelate <1
Benzofalanthragons - <1
Chrysene . D <1
bis{2-Ethylhexyl}phthalat el
Dl-n-oatylphthalate. - <1
Benzolslpyrene <
Banzo(blflouranthana <1
Banzo{k)flouranthene <1
Indeno(1,2,3-cdipyrens <1
Dibenzia,hanthracene <H.
Benzo(g.h.ilparylens <1
Surrogate Recoveries:
e QC Limits :
2-Flyorophenol 21-110 36%
Phenol-d€ 10-110 26%
‘iNitrobenzenedd - 35-114 50%
2.Fluorobiphsnyt 43.1186 33%°
2,4,6-Tribromophenc! 10-123 91%
Torphenyl-d14 = - : 33.141 65%
*One base/neutrsl surrogate sllowed 1o be out of range per the method.




OCT-12-1934 12:52 FROM  FRIEDMAN 8 BRUYR Td 16022295876-51 P.15

| Friedman & Bruya, inc.

3012 16th Avenue Wast
Saattle, WA 98119
{2086) 285-8282

Semwolatzle Results by Method 8270

kwilt

Client: The Johnson Company, ine. Date Received: 08/22/94 Apaiyst:
Project: Caledonia il Date Extracted: ©09/29/94 FBIID #: 53156
Chent 1D:. JCO-3 . ' Date Analyzed: 10106/94 Units: _ugiL {ppb)
Phenol : ‘ <5
bis(2- Chloroethyi)ether . : : <1
2-Chiorophenol R : : - <5
1,3-Olchlorobenzens. . ' <1
1,4-Dichlorobenzens. ' - . <1
1,2-Dienlorobenzene : ' o L <1
Benzyl alzohol : ) ‘ <1
bis(2- ch[oronsoprop\;l}ather N . : : “ <1
2-Mathyliphsnol '; . e ' . <5
Hexachioroethane . . _ <1
N-pitroso-di-n-propylaming - ' L - <t
4.Methyiphenot  ~ - : e <5
Nitrobenzene - . o <1
isephorone RS - : N - - ‘ <1
2-Nitroghenol ' : '.- . <5
2,4-Dimethylphenol . .o ) ' <5
big{2-Chioroethoxy)methane ) : S _ _ <1
2,4-Dichlorophenol - : B _ - . <5
1,2,4-Ttichlerobenzene o } : <1
Naphtheiene A S C : o <
Hexachlprebutadiene . ' N " T <4
4-Chioro-3.methylphencl - o . : -t ' <5
2-Methylnaphthalene = ’ S o <1
Hexachiorocyciopentadiene . ' L o - <1
2.,4,8-Trichlorophenal T . o ' <5
2,4,5-Trichloréphenol  ° o - i - <5
2-Chiorgnaphthalane o . y ) <%
Dimethylphthalate ) . _ <1l
Acsnaphthylene =~ o - . _ : <1
2,8-Dinittotoiuena . - ' ' ' B <3
Acenaphthene ' o . . _ <1
2, 4-Dinitrophefol : o . - s . <5
DIbenzofuran - .. - . . . S <1
{2,4-Dinitrotoluene BE . Coae K - <1
4-Nitrophenol c o o o S <5
- | Disthyiphthalate _ - . L : <1
Fluorene : . .. <
4-Ch!oropheny}-phenyl’ether o L <1
n-Nitresodiphanylamirie e L <1
14,6-Dinitro-2-methyiphensl . _ <%
- 14-Bromepheryl-phenylether ; : L C . i <1
Hexachlorobearizene . : - <1




__ DCT-12-1994 12:53 FROM FRIEDMAN & BRUYA 10 18622295876~51 F.15

Friedman & Bruya, Inc.

3012 16th Avenue West
Sesttle, WA 88119
{206) 285-8282

Semwolatlle Results by Method 8270

Ciient: The Johnson Company. lnc " Date Recewed 09!22!94 Analyst: kwill

F==
Project: Caledonia Oil Date Extracted: 09/29/94  FBIID #: S3156
Clisnt ID! JCO-3 Date Analyzed: 10/08/94  Units: ug}L (ppbl

Pentachloro;:henol . . <5
Phananthrens. | . : - <1
Anthraceng = - . , S o <1
Di-n-butyiphthalste . . g : <1
Fluoranthene - - - - . <1
Pyrane - - X ' S <1
Butylbenzylph:halate ' o . , : <1
Benzolslanthracens ~ : o ' : <1
Chrysene ) : L <1
bis{2- Ethyihexyl}phthalate " N <1
Oi-n-octylphthalate - .. . o <1
Benzo(alpyrene - _ . - E <1|
Benzotb)fiouranthene. - ‘ 2 - <1
Benzotkiflourenthene . _ _ ' <
indenoll,2,3-cdipyrene ‘ - ' o - <1
Dibenz(a,hjanthracene - : S ‘ <i

Benzolg.h.ilperylens. - DL _ - _ : <1

Surrogate Recoveries:

; co . , QC Limits o
2-Fluorophencl T o 21-110 ‘ 33%
Phonol-d6 C ’ o 10-110 - 27%
Nitrobenzene-d5 - . o - - 138114 g : 44%
2-Flugrobiphenyl - . e 43-116 I 23%"*
12,4,8-Tribromophenct - . L . 10-123 87%
Terphenyl-d14 - Lo ©. las-141 66%

«One base/neutral surrogste allowed to be out of range per the method.




— OCT-12-1994 12:53 FROM  FRIEDMAN & BRUYA TO 18@22295376-51 P17

Spike Recovery and RPD Summary Report - WATEBR
—Method . C:\HPCHEM\GCMS2\METHODS\8270A M
Title : Semzvolatzles by SW-846 Method 8270

Last Update Pri. Oct 07 10:22:56 1334
_Response via : Continuing Calibration

. Non-Spiked Sample: '100606.D

- Spike: . Spike
Sample ' ' Duplicate Sample
_File ID : 100608.D L g 100609.D
sample : DI MS- ' DI MSD
Acg Time: 6 Oct 94 1l: 41 pm - ' 7 Cct 94 12133 am
Compound ... Sample Splke Spike Dup Spike Dup RPD QC Limits
, : Conc Added Res Res 3%Rec IRecC RPD % RecC
Phenol ) 0.0 S0 14 16 28 32 13 42 12-11¢
2- Chloroph&nol 0.0 50 38 39 76 78 . 3 40 27-123
__1,4-Dichlorobenzene, 0.0 50 16 18 3241 36 1 13 28 36-97
— N-nitroso-di-n-propyl 0.0 50 42 44 84 88 S ag 41-115%
1,2,4-Trichlorobenze| 0.0 | 80 18 21 36% 42 17 29 35-98
4- Chloro-B -methylphe| 0.0 80 42 43 84 86 -2 42 23-97
— Acenaphthene _ 6.0 { SO 38 41 76 g2-{ B 31 46-118
2,4- Dinztrotoluena J1 0.0 50 48 50 96 100%) 4 38 24=-95%
4-Nitrophenol 0.0 50 15 13 30 26 |13 | SO 10-80
#,Pentachlorophenol - 0.0 SC 49 47 28 %4 4 S0 9-103
Pyrene 0.0 S0 38 38 72 76 - & 31 26=-127

p-‘----‘-—‘..-_.--g'----—----ﬂl--.-—.---'----“--—————--———.—'-_-u--.---.- -------------

~ pata accepted since.duplicate pro?ed reproducible.

C8270A.M " Mon Oet 10 10:15:556 1994
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LABORATORY SERVICES

(@é} " P.0. Box 339
% Randolph, Vermont 05060-0339
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LABORATORY/REPORT
Clyy

CLIENT: Caledonia Oil LABORATORY NO: 4.2208
ADDRESS: 89 Main St. PROJECT NO: 78611
Lyndonville, VT DATE OF SAMPLE: 8/24/94
_ DATE OF RECEIPT: 8/26/94
SITE: Caledonia Bulk Oil Storage DATE OF REPORT: 9/16/94
RESULTS
{Results expressed in milligrams per kilogram{mg/kg){(ppm})
. 1 2 3
Total Petroleum Hydrocarbons (TPH) Fuel Scan JCO-1 JCO-2 JCO-3
VOLATILES-8015 _
Gasoline <0.20 — < 0.15
SEMIVOLATILES-B100 :
Gasoline <20 <20 <20
Kerosene <10 <10 <10
Diesel Fuel (Fuel Oil #2) : <10 33 <10
Fuel Oil #4 <10 <10 <10
% SOLID 74.8 74.5 90.7

Note: JCO-2 volatite diluted because of diesel contamination, 8100 value is lower.

Respec

EPA method 8100 & 8015 modified, SW-846, 3rd Edition, July, 1992,
Quantification as fuel with best fingerprint match.

cc. The Johnson Company
100 State Sireet

Meontpelier, VT 05602 mothe
Attn: Karl Johnson Laboratory Director




I SCEo1

LABORARTORY SERVICES

P.O. Box 339
Randolph, Vermoni 05040-0339
(802) 728-6313

LABORATORY REPORT
CLIENT: Caledonia Oil LABORATORY NO: 4-2214
ADDRESS: 99 Main St. PROJECT NO: 78611
Lyndonville, VT DATE OF SAMPLE: 8/26/94
DATE OF RECEIPT: 8/28/94
SITE: Caledonia Bulk Oil Storage DATE OF REPORT. 9/16/94
RESULTS
(Results expressed in milligrams per kilogram{mg/kg)(ppm))
' 1 2 3
Total Petroleum Hydrocarbons (TPH) Fuel Scan JCO4 JCO4-3 JCO-5
VOLATILES--8015
Gasoline <0.15 0.16 <0.15
SEMIVOLATILES--8100
Gasoline <20 <20
Kerosene <10 <10
Diesel Fuel (Fuel Oil #2) <10 <10
Fuel Oil #4 <10 <10
% SOLID 80.2 86.0 83.8
EPA method 8100 & 8015 modified, SW-846, 3rd Edition, July, 1992, Respectfully submitted,

Quantification as fuel with best fingerprint match.

CC.

, INC

/ 7M
SM Lg‘lothe

Laboratory Director

The Johnson Company

100 State Street

Montpelier, VT 05602
Attn: Karl Johnson




